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Problem  Studied: 

The  purpose  of  this  program  was  the  design  and  exploration  of  chemical  synthesis  routes  to  new 
polymers  with  special  combinations  of  properties.  The  emphasis  was  on  new  elastomers  and 
fire-retardant  materials,  new  polymeric  composite  materials,  and  polymers  for  use  in  membranes. 


Summary  of  the  Most  Important  Results: 

Numerous  new  polymers  have  been  prepared  that  have  backbones  of  phosphorus  and  nitrogen 
atoms  with  or  without  carbon  or  sulfur  as  co-skeletal  elements,  and  with  side  groups  that  range  from 
complex  aryloxy  units  to  electroactive  species  such  as  pyrrole,  thiophene,  or  furan  groups,  and  from 
amino  groups  to  organometallic  units.  These  polymers  have  been  fully  characterized  and  their 
special  properties  studied. 

A  new  class  of  polymers-the  poly(phosphazophosphazenes)— have  been  developed.  The  high 
loading  of  phosphorus  and  nitrogen  in  these  materials  underlies  their  importance  as  possible 
flame-resistant  and  flame-retardant  polymers. 

A  series  of  new  membrane  materials  for  gas  separations  has  been  developed  and  studied.  One 
of  these  membranes  has  a  very  high  permeability  to  oxygen  and  may  have  prospective  uses  in  both 
gas  separations  and  protective  clothing. 

Other  polymers  have  been  studied  for  the  selective  complexation  of  metal  ions  and  are 
prototypes  for  hazardous  waste  management  devices. 

Finally,  several  new  series  of  polymer  blends  and  interpenetrating  network  systems  have  been 
developed  using  polyphosphazenes  as  one  of  the  components  to  confer  flame-resistance  or 
impact-resistance  on  the  materials. 


Significance: 

The  significance  of  this  research  has  been  recognized  by  two  American  Chemical  Society 
awards  to  the  principal  investigator  during  the  past  two  years-the  1992  ACS  Award  in  Materials 
Chemistry  and  the  1994  ACS  Herman  Mark  Award  in  Polymer  Science. 
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